an indeterminate species of the genus Propteridium by Gregorová (2013) . Other fossil ophidiiforms have been reported from Romania and Ukraine (Paucă 1931 (Paucă , 1933 , although these are largely incomplete and inadequately preserved. In the second part of the 20 th century, Daniltshenko (1960) described Protobrotula sobijevi from the Oligocene deposits of North Caucasus, and Ciobanu (1970 Ciobanu ( , 1977 reported the species Propteridium profondae from Romania. Kotlarczyk et al. (2006) listed several ophidiiform taxa from the Polish Carpathians, although only Glyptophidium sp. has been described in detail (Świdnicki 1988) .The Oligocene-early Miocene (Egerian) skeletal record of ophidiiform fishes from Mo ra via is limited to a few specimens, many of which are badly in need of revision.
Overall, the fossil record of ophidiiform fishes is very meager globally. Some Miocene records are known from Argentina (Riva Rossi et al. 2000) , Japan (Sato 1962) , Italy (Leonardi 1959) , and Maryland (Carnevale & Godfrey 2018) .
The goal of this paper is therefore to describe the OligoMiocene ophidiiform fishes from Moravia and discuss their taxonomic placement. The Paratethyan record of the Ophidiiformes is also discussed.
Material and methods
The material described herein was collected from four Moravian localities (Fig. 1) , including Nikolčice (Rupelian, Dynów Marlstone, Menilitic Fm., Ždánice Unit), Mouchnice (Rupelian, Dynów Marlstone, Menilitic Fm., Ždánice Unit), Loučka (Rupelian, Dynów Marlstone, Menilitic Fm., Silesian Unit; Přikryl et al. 2012 , Přikryl & Carnevale 2017 , and Krumvíř (Egerian, Ždánicko-Hustopeče Fm., Ždánice Unit; Kalabis 1966 , Brzobohatý et al. 1975 . For information regarding the geological situation and stratigraphy see Gregorová (1997) and references therein.
Some of the specimens required mechanical pre p aration to expose parts of the skeletal structure; this was achieved using needles and small scalpels. The fossils were studied using a binocular stereomicroscope Leica MZ6 equipped with camera lucida drawing arm and a Canon EOS 1000D camera (at the Institute of Geology of the Czech Academy of Sciences), as well as using digital microscope Keyence (at the National Museum in Prague). Standard length (SL) is used throughout.
Anatomical abbreviations: A -anal fin; av -abdominal vertebra; br -branchiostegal rays; clcleithrum; cv -caudal vertebra; D -dorsal fin; dcr -dorsicranium; den -dentary; dpa -dorsal prezygapophysis; ect -ectopterygoid; ep -epural; epi -epineural; ethlateral ethmoid; exo -exoccipital; fr -frontal; gr -gill rakers; hyp -hypural; mx -maxilla; ns -neural spine; op -opercle; P -pectoral fin; pap -parapophysis; pclpostcleithrum; php -parhypural; pmx -premaxilla; pop -preopercle; psph -parasphenoid; pu -preural vertebra; q -quadrate; r -rib; sn -supraneural; soc -sup raoccipital; u -ural vertebra; V -pelvic fin; vom -vomer; vpa -ventral prezygapophysis.
I n s t i t u t i o n a l a b b r e v i a t i o n s : GB -Geologische Bundes anstalt, Vienna, Austria; MSNPN -Natural Sciences Museum, Piatra Neamţ, Romania; MZM -Moravian Museum, Brno, Czech Republic; NMP -National Museum, Prague, Czech Republic; USNM -National Museum of Natural History, Smithsonian Institution, Washington, D.C., USA. Material. -GB 2007/27/1, holotype, partially complete articulated skeleton, lacking most of the head and the posterior portion of the caudal region, Nikolčice (Figs 2, 3); NMP Pv 10053a + b, partially complete articulated skeleton lacking the head and part of the dorsal fin, in part and counterpart, Loučka (Fig. 4) .
Systematic palaeontology
Description. -The holotypic specimen is incomplete, with a largely disarticulated and partially preserved head skeleton; the postcranial portion of the body is better preserved and has a gradually tapering outline. The specimen from the Loučka locality (NMP Pv 10053a, b) is also largely incomplete, lacking the head skeleton but having a gradually tapering body consistent with that of the holotype (Fig. 4) . Neurocranial remains are partially recognizable in the holotype, displaced from their original position and inadequately preserved. Part of a relatively short dorsicra nium is recognizable, although the identification of the bony elements is not possible due to poor preservation. The vomer has no identifiable teeth. The premaxilla bears well developed and separate articular and ascending processes, separated from each other by an angle of about 20°. The dentary is firmly articulated to the anguloarticular, forming an almost complete nearly triangular lower jaw. There is no evidence of jaw teeth. Fragments of the preopercle and opercle can be recognized. The opercle is approximately triangular, with a single horizontal spine projecting posteriorly. Eight elongate and saberlike branchiostegal rays are recognizable.
The vertebral column seems to consists of 52-53 (12 abdominal and about 40-41 caudal) vertebrae, including the urostylar complex. The first six abdominal vertebrae bear welldeveloped neural spines that are posterodorsally inclined, while those of the six posterior abdominal vertebrae are almost rodlike and nearly vertical. The caudal vertebrae bear delicate neural and haemal spines. Expanded parapophyses that gradually increase in size posteriorly are present in the six posterior abdominal vertebrae; the morphology of the parapophyses appears to be rather heterogeneous, and most of them are distally pointed. Ribs are preserved only as small fragments.
A poorly preserved caudal skeleton can be observed in NMP Pv 10053a + b (Fig. 4B, C) . It has fragments of the fused first preural and ural vertebrae, an indeterminate number of hypurals (?three), a parhypural and two epurals. Of the caudal fin only seven incomplete rays can be observed in the specimen from Loučka.
The dorsal-fin origin seems to be located just behind the head and consists of at least 73 rays. The dorsal-fin rays are well developed, and longer than the opposite anal-fin elements. Usually there are two dorsal-fin pterygiophores inserting in each interneural space. The three anterior dorsalfin pterygiophores insert in the first interneural space. An incomplete rodlike structure can be recognized in the preneural space; it is difficult to determine whether this structure can be interpreted as a supraneural or not. The anal fin inserts just under the first caudal vertebra and contains at least 64 rays. The distributional pattern of anal-fin pterygiophores is similar to that of the opposite dorsal-fin elements.
The pectoral fin has a wide base and contains about 19 rays. The longest pectoral-fin rays extend posteriorly up to the distal tip of the neural spine of the ninth vertebra. A large cleithrum is partially preserved in the holotype as well as a thin and slender postcleithrum with an expanded proximal portion.
The pelvic fin is poorly preserved and probably consists of only two rays. The basipterygia are not recognizable.
The body is covered by small cycloid scales.
Remarks. -The original description provided by Kramberger (1880) reported a number of features that were not confirmed in our analysis, including (1) a series of short and probably conical dentary teeth; (2) four (vs 
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eight) branchiostegal rays, although eight were figured in Kramberger (1880, pl. 8, fig. 6 ), suggesting that Kramberger (1880) believed that these derived from both sides; (3) more than 38 (vs 40-41) caudal vertebrae; (4) more than 80 (vs at least 73) dorsal and approximately 40 (vs 64) anal-fins rays; (5) pectoral fin containing 12 (vs 19) rays; (6) pelvic-fin rays not preserved (vs at least two rays preserved). The familial assignment of this species is rather problematic due to the lack of diagnostic morphological features. In any case, the presence of body scales, the opercular spine, and the number of vertebrae allow to exclude any attribution to the families Carapidae and Aphyonidae, thereby implying that this species should be placed within the families Ohidiidae or Bythitidae (see e.g. Nelson et al. 2016) . The vertebral number (12 + 40 -41) suggests similarity with several genera from both of these families (see Carnevale & Johnson 2015) , such as the ophidiids Brotula, Epetriodus, Neobythites, Pycnocraspedum, and Xyelacyba, and the bythitids Beaglichthys, Grammonus, Lucifuga, Saccogaster, and Tuamotuichthys. However, taking into account also the number of both dorsal-and anal-fin rays (see Carnevale & Johnson 2015) , the meristic complement of "Brotula" longipinnata fits well with those of the bythitids Grammonus, Lucifuga, and Tuamotuichthys (see Nielsen et al. 1999) , from which it clearly differs by having a slender and tapering body. In any case, despite these similarities and the clear meristic differences with the genus Brotula, it is not possible to conclusively determine the taxonomic position of this Oligocene species for which additional comparative information would be necessary. Therefore, until additional and more complete material will be available for study, we prefer to cautiously maintain the original taxonomic assignment proposed by Kramberger (1880) in order to avoid additional taxonomic disorder.
Occurrence. -Oligocene, Rupelian, NP23 (Gregorová 1997 Material. -MZM Ge32143 + Ge32144, partially preserved articulated skeleton, in part and counterpart, 37.6 mm SL, Mouchnice (Figs 5, 6 ).
Description. -The specimen is moderately well preserved, with partially preserved fins. The head is more or less triangular in shape; its length is contained about four times in SL. The cranial bones are difficult to recognize due to inadequate preservation. The ethmoid region is thick and expanded. The vomer is edentulous. The orbit is rather large; its diameter equals the snout length. The frontals are expanded posteriorly, becoming narrow in the orbital region. The mouth gape is slightly oblique and extends posteriorly at the level of the midlength of the orbit. The premaxilla is poorly preserved and bears a single row of tiny and wellspaced teeth. The maxilla is distally expanded and spatulate. The lower jaw protrudes anteriorly beyond the anterior margin of the upper jaw. The lower jaw joint is located at the level of the midlenght of the orbit. The dentary is relatively low. The dentary teeth seem to be similar to those of the upper jaw. There are eight branchiostegal rays. The vertebral column consists of approximately 47 (12 abdominal plus 35 caudal) vertebrae. The vertebral centra are rectangular, longer than high, becoming smaller and more elongate posteriorly. The five posterior abdominal vertebrae bear large and approximately triangular parapophyses with distally pointed tips (Fig. 6A) . Pointed dorsal prezygapophyses are welldeveloped throughout the vertebral column, whereas ventral prezygapophyses solely characterize the caudal centra (Fig. 6B, C) . There are about seven pairs of ribs, of which the posterior rib is associated with the penultimate abdominal vertebra (Fig.  6A) . Fragments of intermuscular bones are also preserved; however, their original number and relative position is difficult to interpret.
The median fins and their internal supports are only partially preserved. The caudal fin and its skeletal support are not preserved. The preserved portion of the dorsal fin originates above the seventh or eighth abdominal vertebra, although it seems to be slightly displaced from its original position. About 50 dorsalfin rays can be recognized, although their original number was certainly higher. The size and limits of the anal fin can be recognized, but due to inadequate preservation it is not possible to interpret the actual number of anal-fin rays and the morphology and configuration of the anal-fin pterygiophores. The dorsal-fin rays appear to be longer than their opposite anal-fin rays.
The pectoral fin contains about 17 elongated rays that extend posteriorly beyond the tenth abdominal vertebra. The structure of the pectoral girdle is unclear.
The pelvic fins are thoracic and contain two fila mentous rays. The basipterygia are not recognizable.
Thin and small cycloid scales are preserved in caudal region of the body (at the level of the vertebrae 20 th to 23 th ).
Remarks. -Despite its incompleteness, the specimens MZM Ge32143 + Ge32144 have a number of features that allow defining its taxonomic affinities. In particular, its overall physiognomy, body proportions (Tab. 1) and structure of the vertebral column are fully consistent with those of the coeval material from Piatra Neamţ (Pietricica), Romania referred by Ciobanu (1970 Ciobanu ( , 1977 to Propteridium profondae (Fig. 7) . In particular, the specimen described herein shares with the holotype (and until now only known specimen, MSNPN 150) of Propteridium profondae a similar number of vertebrae and pectoral-fin rays, identical morphology and distribution of parapophyses and prezygapophyses, and the overall morphology of the recognizable cranial bones. Ciobanu (1970 Ciobanu ( , 1977 did not provide any justification for the generic attribution of the Romanian specimen to Propteridium. The genus Propteridium was created by Arambourg (1967) based on wellpreserved material from the upper Eocene Pabdeh Formation exposed in the vicinity of Ilam, Iran. These fossils were originally considered of Oligocene age and subsequently referred to the Eocene based on the microfossil content of their sedimentary matrix (Afsari et al. 2014 Nielsen (1978) , Propteridium should be regarded as a member of the family Bythitidae in some ways related to Cataetyx. Based on the description by Arambourg (1967) as well as on the concise account provided by Cohen & Nielsen (1978) , it is difficult to identify one or more features that can support the placement of the Romanian (and Moravian) species within the genus Propteridium. However, a new analysis of the holotype from Pietricica revealed a certain degree of similarity between the Eocene Iranian and the Oligocene Romanian and Moravian species that exhibit similar numbers of vertebrae, median fin rays, pelvic-fin rays, and branchiostegal rays (Tab. 2).
Occurrence. -Oligocene, Rupelian, NP23 (Gregorová 1997) ; Mouchnice (Ždánice Unit).
Subfamily Brosmophycinae Gill, 1862
Genus Kalabisia gen. nov. 
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one emerging from the lateroventral side of the posterior abdominal centrum; dorsalfin origin located above the third abdominal vertebra, approximately at one third of SL.
Kalabisia krumvirensis sp. nov. Figures 8-11
Holotype. -NMP Pv 11198, partially complete articulated skeleton lacking most of the median and paired fins, 32.3 mm SL.
Type horizon and locality. -Oligocene-early Miocene, Egerian, NN1 (Gregorová 1997) ; Krumvíř (Ždánice Unit).
Material. -The holotype is only known specimen of the species.
Etymology. -The species name is derived from the type locality Krumvíř.
Diagnosis. -As for the genus.
Description. -The body is elongate, and laterally com pressed, with the head occupying about one third of SL. The head is poorly preserved and characterized by a moderatesized eye (slightly smaller than the snout length; Tab. 3). Of the neurocranium, only the ethmoids,
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frontal, supraoccipital and exoccipital can be observed, although without recognizable details. The parasphenoid is straight and relatively strong, located in the lower third of the orbit; it articulates anteriorly with the vomer. The ectopterygoid seems to be gently curved and articulates posteriorly with a small quadrate. Both the premaxilla and maxilla are only fragmentarily preserved; small and recurved premaxillary teeth are recognizable. The dentary is rather large and massive; it protrudes beyond the anterior margin of the upper jaw and bears slightly recurved teeth. The lower jaw joint is located at the level of the posterior half of the orbit. The opercular region is badly damaged and only the preopercle seems to be recognizable. Elongate and slightly curved branchiostegal rays are partially preserved, but their original number is not clear. Several gill rakers are recognizable in the opercular region, but their morphology and distribution are not clear (Fig. 9) . The vertebral column consists of 41 (16 abdominal and 25 caudal) vertebrae. Welldeveloped dorsal prezyg apo phy ses are present from the posterior abdominal vertebra posteriorly. A small paraphophysis is present on the last abdominal vertebra (Fig. 10) .
The caudal skeleton is partially preserved (Fig. 11 ) and suggests the presence of two epurals, probably three unfused hypurals, parhypural, and haemal spine of second preural vertebra (that represents the 24 th caudal vertebra) widened anteroposteriorly. On the other hand, due to the state of preservation this interpretation is only tentative. There is no evidence of the caudal fin. The dorsal fin is poorly preserved, with only a few fragments of pterygio phores and fin rays recognizable; the first dorsalfin pterygiophore can be recognized, providing evidence that the dorsal-fin origin is located approximately at one third of SL, just above the third abdominal vertebra. The anal fin is not preserved.
The pectoral fin is not preserved. The cleithrum is crescentshaped, massive and slightly displaced from its original position. The pelvic fins are represented by Barnard (1934) , Paulin & Roberts (1989) and Paulin (1995) . 
fragments of a single ray for each of the fins. The basipterygium is not preserved.
Discussion. -Despite its incompleteness, the specimen provides a set of features that support its recognition as a new ophidiiform genus. The possession of a single ray in the pelvic fin and the reduced number of vertebrae justify its assignment to the brosmophycine bythitids (see Cohen & Nielsen 1978 , Nielsen et al. 1999 , Carnevale & Johnson 2015 . Within the brosmophycines, Kalabisia gen. nov. exhibits a vertebral formula that is consistent with that of the genera Bidenichthys and Brosmodorsalis (Carnevale & Johnson 2015) . However, it clearly differs from Brosmodorsalis by having the dorsal-fin insertion placed above the third abdominal vertebra, well posterior to the opercular region, neural spines welldeveloped on the abdominal vertebrae, and parapophyses absent on most abdominal vertebrae; as reported by Paulin & Roberts (1989) , Brosmodorsalis is characterized by an occipital insertion of the dorsal fin, definitely anterior to the posterior margin of the opercle, as well as by neural spines of abdominal vertebrae depressed, and parapophyses present in the posterior ten abdominal vertebrae (Paulin & Roberts 1989) . As far as the genus Bidenichthys is concerned, it clearly differs from Kalabisia gen. nov. by having a first neural spine shorter than the succeeding spines, and well developed parapophyses on the posterior ten abdominal vertebrae (compare Figures 8 and 12; Paulin 1995; Nielsen et al. 1999) .
Discussion
The Oligo-Miocene Paratethyan record of ophidiiform fishes
Beside Brotula longipinnata and Propteridium profondae that were originally found in Moravia and Romania (see, respectively Kramberger 1880 and Ciobanu 1970 , 1977 , there are few additional records of ophidiiform fishes from the Oligocene and lower Miocene deposits of the Paratethys. Paucă (1931) described Ophidium (?) longipinnatus from the Oligocene of Piatra Neamţ, Romania, based on a single articulated skeleton lacking the head and the abdominal part of the body axis. The specimen has 28 vertebrae representing only part of the caudal portion of the body. There is no evidence of diagnostic ophidiiform
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characters in this fossil and the apparent separation of the caudal fin from the dorsal and anal fins may suggest that it should not be regarded as an ophidiiform. Unfortunately, we were unable to locate the specimen for a comparative analysis. Paucă (1933) transferred the species Gadus carpathicus, established by Böhm (1930) , from the Ukrainian Carpathians to the genus Ophidium and considered the new combination, Ophidium (?) carpathicus, as senior synonym of Ophidium (?) longipinnatus. The species Gadus carpathicus was created by Böhm (1930; p. 71 and tab. 2) without any description, figure or reference of existing or forthcoming publication. Paucă (1933) provided a short description of two specimens (measuring 140 and 236 mm of total lenght, respectively) from the Böhm's collection in Lvov, Ukraine, and concluded that these should be regarded as ophidiiforms rather than gadiforms. However, based on his description (Paucă 1933) , it is not possible to recognize any diagnostic feature that can support an attribution to the Ophidiiformes. Moreover, in this case it was also not possible to locate these specimens to determine their taxonomic affinities.
The Oligocene species Protobrotula sobijevi from the Maikopian deposits of North Caucasus was formerly described by Daniltshenko (1953) as a Moridae and subsequently regarded as an ophidiiform (Daniltshenko 1960) . Prokofiev (2001 Prokofiev ( , 2003 provided a detailed redescription of the available material and of evidence of its possible relationships to the brosmophycines based on the presence of a welldeveloped caudal fin clearly separated from both the dorsal and the anal fins, as well as of a comparatively low number of vertebrae.
Świdnicki (1988) referred a single articulated skeleton in part and counterpart from the Oligocene of Poland to Glyptophidium sp. and additional specimens were mentioned by Kotlarczyk et al. (2006) . Based on the accurate and detailed description by Świdnicki (1988) , it is possible to confirm its taxonomic interpretation. The taxonomic status of additional ophidiiform material listed in Kotlarczyk et al. (2006) has not been verified due to the problematic access to material.
An Oligocene-Miocene (Egerian) fossil ophidiiform from Krumvíř was reported by Brzobohatý et al. (1975) and referred to as Ophidion sp. The description of the single available fossil is extremely brief and without figures, making it difficult to evaluate its taxonomic status. Finally, in an unpublished report, Kalabis (1966) described an incomplete caudal portion of the body from Krumvíř as a flatfish, although the associated photograph clearly reveals its ophidiiform affinities. The location of these specimens is unknown but the size and body proportions are different from those observed in the new genus and species described herein, suggesting a separate taxonomic placement.
Conclusions
The fossil specimens from Moravia reported herein pro vide evidence of the existence of at least two early Oligo cene specieslevel taxa, one of uncertain taxonomic position and another tentatively referred to the Bythitidae, as well as of a new brosmophycine genus and species of Oligocene-early Miocene (Egerian) age.
According to the available data, "Brotula" longipinnata appears to be restricted to the lower Oligocene deposits of Moravia, while Propteridium profondae seems to be known from the approximately coeval deposits of Pietricica, Romania. To date, three ophidiid otolith based taxa, Glyptophidium major, Hoplobrotula sp., and "g. Ophidiidarium" rzehaki, and a single bythitid otolith based species, "g. Bythitidarum" marchicus, have been reported from the lower Oligocene deposits of Moravia (Brzobohatý & Krhovský 1998) and two ophidiid taxa, Bythitinae indet. and Neobythitinae indet., have been recorded from the Egerian deposits of northeastern Hungary (Nolf & Brzobohatý 1994) . However, until new skeletal material with otoliths in situ becomes available, it will not be possible to correlate these two records.
In conclusion, the analysis of the Oligocene to early Miocene skeletal record of the ophidiiform fishes in dicates that at least five genus-level taxa were present in the Paratethys realm, including "Brotula", Glyptophidium, Propteridium, Protobrotula and Kalabisia gen. nov. The members of the family Bythitidae occur worldwide in the Atlantic, Indian and Pacific oceans and, contrary to the ophidiids, some of them extend their range into shallow waters (Nelson et al. 2016) . However, the fish assemblages associated with the ophidiiforms described herein point to mesopelagic to bathypelagic palaeobiotopes (e.g. Gregorová 1997 Gregorová , 2011 .
